 (Gut 1996; 38: 243-247) 
Secretion of Cl-and water is stimulated in the mucosal crypts of both the small intestine and colon by a range of infective and neurohumoral agents. ' Previous studies in a human colonic epithelial cell line (T84) have shown that basolateral K' channels are activated during the stimulation of electrogenic Cl-secretion by Ca2+ mediated agonists.24 Basolateral K' channels seem to play a critical part in the Cl-secretory process by facilitating the recycling of K+ across the membrane to the Na+-K+-2Cl-cotransporter and Na+-K+-ATPase, thereby maintaining the electrochemical driving force for apical Cl-exit into the intestinal lumen. 5 We have recently identified a Ca2+ and cAMP activated, Ba2+ sensitive low conductance (23 pS) K' channel in the basolateral membrane of human colonic crypt cells.6 Here, we describe some of the properties of a high conductance basolateral K' channel, which is also present in human colonic crypts, and compare the responses of the two types of K' channel with known K' channel blockers.
Methods
After obtaining written consent, crypts were isolated from healthy mucosa at least 5 cm from 16 resected carcinomas of the sigmoid colon, or from four to six mucosal biopsy specimens removed from the sigmoid colon during colonoscopic evaluation of 12 patients with the irritable bowel syndrome. Removal of tissue for these studies was approved by the ethics committee of Salford Health Authority. Pieces of mucosa (1 cm2) or mucosal biopsy specimens were washed with ice cold 0.9% NaCl, and incubated with gentle stirring for 40 minutes at 0-4°C in a Ca2+ free solution containing (mM): Nal 112; K' 5; Cl-117; dithiothreitol 3; EDTA 30; and 4-(2-hydroxyethyl-1-piperazine ethanesulphonic acid (HEPES) 20, titrated to pH 7-1 with TRIS(hydroxymethyl)aminomethane (TRIS). Mucosae were transferred to an ice cold solution containing (mM): Nal 140; K' 4-5; Cl-149.3; Mg2+ 1.2; Ca2+ 1-2; Dglucose 10; and HEPES 10, titrated to pH 7A4 with NaOH, and shaken to release intact crypts, which were collected by centrifugation (50 g for 2 minutes) and kept at 4°C. Crypts were attached to polyethylenimine coated plastic coverslips placed in a 1. 5 one channel open, etc), and tn is the time spent in state n. In practice, N was the maximum number of channels seen to be open simultaneously during the entire lifetime of the membrane patch, which was monitored continuously using an oscilloscope and checked off line by displaying periods of maximal channel activity on a variable speed strip chart recorder (Gould Electronics model 220, Hainault, Ilford, Essex). In theory, the number of channels per patch should have been indicated by the number of Gaussian peaks on the channel current amplitude histogram generated by the single channel analysis program. However, this method tended to underestimate the number of channels per patch. Thus, with patches containing two high conductance K' channels, current transitions to the second channel level were often too short to provide a discrete peak on the amplitude histogram. In patches containing more than three low conductance K' channels, a combination of low unitary currents, noise, and brief transitions to the upper current levels usually prevented the generation of current amplitude histograms with sharply defined peaks.
Results are expressed as mean (SEM). Statistical analyses were performed using Student's t test for paired data, where p<0 05 was considered significant.
Results
Low conductance K+ channel Basic properties and Ca2' dependence -we have previously described a Ba2+ blockable, K' selective channel in most cell attached and inside-out basolateral membrane patches of human colonic crypt cells. This channel has a conductance of 23 pS, is activated by 0 1 mM carbachol in the cell attached configuration, and in the excised inside-out configuration is highly sensitive to changes in Ca2+ concentration within the micromolar range.6 Additional experiments in this study confirmed the high frequency (>75%) with which this channel is seen in cell attached and inside-out patches, and the presence of two to six channels per patch.
Effects of blockers -addition of 1 mM quinidine to the bath (that is, to the cytosolic side of the excised membrane patch) inhibited channel activity in seven of seven patches (Fig IA) , single channel open probability (po) the current-voltage relations using data from five patches studied under these conditions. channel activity was restored when quinidine and DPC were washed out of the bath. In contrast, p0 was similar before and after the addition of 20 mM TEA (0.231 (0.018) and 021 1 (0.016) respectively, n=5).
High conductance K' channel
Basic properties -high conductance K+ channels (usually one or two per patch) were seen in 28 of 111 (25%) cell attached patches. Current-voltage relations were linear in the cell attached configuration, and the single channel conductance and reversal potential were 117 (10) pS and 36 (7) mV respectively (n=7). Figure 2A shows the curvilinear current-voltage relation based on data from eight insideout patches ( Figure 2B shows representative current recordings from an inside-out patch bathed in symmetrical KC1 solutions. The linear current-voltage relation derived from this and four other inside-out patches studied under similar conditions is shown in Fig 2C, and indicates a single channel conductance of 138 (13) pS.
Effects of blockers -addition of 5 mM Ba2+ inhibited channel activity in four of four patches (Fig 3A) , p0 decreasing from 0.169 (0 050) to 0.018 (0.016) (p<0 05). 1 mM quinidine reduced channel activity in four of four patches (Fig 3B) , p0 decreasing from 0.334 (0.089) to 0.009 (0.009) (p<0 05). Twenty mM TEA also had a considerable inhibitory effect in four of four patches (Fig  3C) , decreasing p0 from 0.485 (0.136) to 0-021 (0-012) (p<0.05). As shown in Fig 3, channel blockade by Ba2+, quinidine, and TEA was fully reversible. In contrast, 1 mM DPC had no consistent effect on p. in five patches (0.359 (0.095) versus 0.288 (0.064)).
Ca2+ dependence -removal of bath Ca2+ (in the presence of 2 mM EGTA) considerably inhibited high conductance K' channel activity in four of four inside-out patches (Fig 4) , po decreasing from 0.337 (0.091) to 0.054 (0.043) (p<0 05). The addition of 0 1 mM carbachol (a Ca2+-mediated muscarinic agonist), however, had no effect on low basal levels of high conductance K' channel activity seen in four of four cell attached patches (data not shown). gested that the synergistic Cl-4 response stimulated by a combination and cAMP mediated agonists increased basolateral K' efflux via bc ways, together with the activation of aI channels.3 The importance of one basolateral K' efflux pathways to secretory process depends on thei to allow K+ entering the cell (via e Na+-K+-2Cl-cotransporter and a ATPase activity) to recycle across the eral membrane, thereby hyperpolari cell and maintaining a favourable elect ical gradient for apical Cl-exit.5 i recently shown that the basolateral ml of human colonic crypt cells contains of highly K+ selective channels, whic low conductance (23 
